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TECENTICAL NOTE NO. 1236

DRAG TESTS OF AN NACA 65(215)-114, a = 1.0 PRACTICAL~
CONSTRUCTION AIRFOIL SECTION EQUIPFED WITH
A 0.295-AIRFOIL-CHORD SLOTTED FLAP

By John H. Quinn, Jr.
SUMMARY

Drag tests were conducted of an NAGA 65(215)-111!- , &=1.0

practical-construction airfoil section. The model was of 85 -inch
chord and was built by an aircraft menufacturer as representatlve
of the construction method contemplated for the wing of a fighter
airplene. The model was equipped with a 0.295-airfoil-chord ex-
tengible slotted flep. :

The tests consisted of drag measurements over & wide range of
Reynolds nmumber and over a small range of sectlon 1ift coefficlent
for the model with various surface conditions. The effects of
deflecting the flap and seaeling the gap on the lower airfoil surface
wore elso investigated.

By improving the surface smoothness and by decreasing the
surfece waviness, the section drag coefficient at a 1ift coefficlent
of 0.1 end at a Reynolds number of 20 X 10° was decreased from 0.0045
for the original conditiom to 0.0038, end at a Reynolds number of
ho x lOs,from 0.0053 to 0.0048. The Reynolds nunber at which the drag
began tg increase with Reynolds nunmber was shifted from 12 X 107 to
2¢ X 10°. Por the model with a stenderd production finish, the drag
coefficient increased with Reynolds number from & value of 0.0039 at

a Reynolds number of 18 X 10~ to a value of 0.0055 at & Reynolds

number of 62 X 10°. Between Reynolds numbers of 62 X 106 end 80 X 106
the section drag coefficient for this condition was essentially
constant. Wexing the model surfaces produced no change in the drag
cheracteristics of the airfoll at least at Reynolds numbers between

16 X 105 and 36 X 106.

Deflecting the flap 4° increased the section drag coefficient
for ‘the model with the production finish from 0.0039 to 0.0 46 at a
1ift coefficient of 0.1 and at a Reynolds number of 16 X 10°. The
center of the low-drag range of 11ft coefflcient was increased from
.8 1if% coefficient of 0.08 to 0.18. Sealing the gep. on the lowsr
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surface reduced the minimum drag doefficient with flap deflected
from 0.0046 to 0.004k%, and reduced the rengs of 1ift coefficient
for low drag from 0.3 to 0.2, The center of the low-drag renge,
however, was 1ncrea.sed thereby from O. 18 to 0.22.°

TNTRODUCTTON

Dreg tests were msde in the Langley two-dimensionsl low~
turbulence pressure tunnel of an NACA 65( 215)-1111-, a = 1.0 practical~

construction alrfoll section. This airfoll section was equipped with
a 0.295-airfoil-~chord slotted flep and 18 ropresentative of the
root gectlon of a fighter a.irpl&ne . _

: ‘The variation of drag wi'bh Reynolds number was meagured at
.approximtely the design sectlon 1ift coefficient for various surface
conditions and flap coni‘igurations » Drag measurenents were made at
several Reynolds numbers over a smell range of section 1lift coefficient
and over a part of the model span at one 1ift coefficient. The

surfece waviness was also dstermined fer varl cug srrfoce conditions.

In addition %o evaluating the merits of the constriction method as
affecting the extent of leminer flow thet could be obteined, tests
were made to determine the aerodynamic effects of 'a standard proiuction
finishing process end the effects on drag of the ciuising dellection
of the slotted flap both wlth and without a seal over the gap.

SYMBOLS
c airfoil chor a

cg section drag coefficien’b
¢; section 1ift coefficient
8 - distance from s.irfoil __lead.ing edge meesured along surface

X distance a.long'a.irfoil -chord. Prom leading edge

d difference between rea.ding of curvature gage when mounted on
flat surface and at point on airfoill surface

d/c waviness index

R Reynolds number based on airfoll chord
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Sf Tlap deflection

o) effective boundary-lsyor thickness, diztance from airfoll
surface to polnt inslde boundary layer whore insids
valocity 1s equal to 0.707 of velocity outside boundery
layer .

Ry Reynolds number beged on effective boundery-loyer thickness
U local velocity outglde bowdary layor

Uy free-stream velocitvy
TESCRIPTION OF MODEL

The model was bullt to the ardinates of the NACA 65(015)-11h

airfoll section. The ordinetes for this scoctlon mry be obtained by
the mothod cutlined in reference 1. The model had a chord of

85 inches and a span of 35.75 inches. Tho spers contor lines wers
. leccated at §.2, 37.3, and 08.8 percunt chord. Botweew the Front
“and ressr spars the skin wos aprroximatoly C.75 inch thick and was
bullt up in the fellowing manner:

Material ™icknesa

______ (in.)
' Durel inmer plate 0.072
Durael inner skin 025

Balse core 500

Dural outer plate LOLo

Durel ocuter skin . 016

0.753

The innoer plate wes cycle-welded to the spars and ribs. The remalning
components were sandwlched together end bonded by cycle-weld and, in
turn, this sendwich was cycle-welded to the inmner plete. Ahead of

the front sper the skin thicknoss tapersd dofmn to fair into tho nose
skin,which was approximately 0.28 inch thick, end wes built up of a
0.250 balsa core sendwiched betwosen two dural sheets 0.016 inch

thick. Ribs extended from the front to the rsar spar ab each end of



L NACA TN No. 1236

'

+he model. Thess ribs were also built up of a belsa-durel sandwich.
Spenwise seams in the skin existed on both surfaces at 0.19%9c and

at both the upstream and downstresm ends cof the middle spar cap.

The seams in the nelghborhood of the spar were approximately 1/16 inch
wide end 1/32 inch desp. The spar cep extended approximately 0.01l5c
upstream and downstream of the middle spar. A proncunced wave exlsted
et the seam located at 0.199c on both surfsces. The spanwise extent
of the most pronounced waviness is indicated in figure 1. Spanwlse
rows of flush rivets were located at approximately 0.095, 0.105, 0.k5
and 0.49 chord. A double row of flush rivets extended along both

ends of the model betwsen the front and rear spers. Photographs of
‘the model in the bare-metal condltion as received from the manufacturer
are presented as figure 2. The model was equipped with an extensible
glotted flep whilch had a chord equal to 0.295 ailrfoil chord. For

the airplane crulsing condition, the flap nose moves rearward approxl-
mately 0.045 airfoil chord end the flap i1s deflected 4°. In so doing,
a8 gep ls formed on the lower surface hetween the airfoll 1lip and

the flap nose. Figure 3 shows the flap in the retracted and deflected
conditiong and indlcates the position of the simulgted door.

TRESTS

The tests were madse in the Langley two-dimensional low-
turbulence pressure tunnel (designated TDT). The tunnel test section

1
18 3 feet wide and 75 Teet high and wes designed to test models

spanning completsly the 3-foot Jet In bwo-dimensional flow. The
turbulence level of this tunnel is only a few hundredths of 1 percent,
or considerably below that at which an effect is noticeable on the
critical Reynolds numbsr of a sphere. In this tunnel, drag measure-
ments are made by the wake-survey method and 1ifts are measured by
integrating the pressures along the floor and celling of the tunnel
test sectlon. A large range of Reynolds number was obtalned by
varying the tunnel tank pressures from 14.7 to 135 pounds per square
inch absolute. In no cage did the tunnel Mach number exceed 0.2.
More complete descriptions of the methods used in obtaining =and
reducing the data in this tunnel are contalned in reference 1.

VWaviness measurements were made using an Ames dlel gage mounted

on legs spaced 2%% inches apart (0.029¢c) to serve as & waviness

Indicator. A photograph of the waviness indicator is presented as
figure 4. The waviness index d/c wag obtalned by subtracting the
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reading of the indicator when placed on a flat surface from the
reading at any point on the airfoll surface and dividing the
difference by the airfoil chord.

The model was tested with the followlng surface condltions:
(a) As received: Bere-metal surfaces.

(b) Production finished: This finish conforms to the specl-
fications in the appendix., The seams at the spar cap on both
surfaces were partly filled with glaaing putty during the
finishing process. A large amount of orange peel finish existed
in this condition, and there were some checks and inclusions in the .
paint. Photographs of the model with the proiuction finish are
presented in Ffigure 5.

(c) Production finished, wax removed: The model was washed
twice with benzol and once with warm soapy water to remove the
wax.

(d) Faired at seam: The wave located at the seam at 0.199c
on both surfaces was eliminated as nearly as possible by filling
the depression with glazing putty and zanding with ruvbber blocks in
a chordwlse direction wntil the putty was featheredged Plush with |
the model surfaces. Soveral applicatlone of pubtty were required to
elinminalts the wave.

(o) Both surfaces glazed and sanded to 0,5¢: The orange-peel
finlish, checks, and inclusions in the paint existing for the
production finish were all sanded smooth, All local scratches,
nicks, and seams were filled flush with the surface with glazing
pubty and sanded smooth. Photographs of the model in this condition
are presented as Figure 6. The extent of the putty which was
applied in the falring process in step (d) may be seen in these
photographs. All the 1light areas shown in these photographs represent
Improvements In the surface smoothness.

The range of Reynolds number and section 1ift coefficlent
over which data were obtalned for the various surface conditiomns
are presented in the followlng table. Measurements of spanwise -
drag variation and for the Plap-deflected configurations are also
indlcated:
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Surface Reynolds Lift Spanwise Sf Gep
condl - numbers coef - measure - (d ) condi -
tion ficients | ments °8/1 tion
6 in.
rigat
and left
(a) 6 x 10% o 50 x 106 -0.5 to 0.6 | on model, 0 - - -
center
line
(v) 8 x 106 to 80 X 106 =550 6 | = - .. 0 - -
(p) 10 X% loé;to 19%x 105 | i 40 B = om o Iy Open
(b) |10 X 106 and 18X 10° | -b 40 .8 | = = = = - L | Seelea
(e) ]16.% 10% %o 36 x 106 .08 -~ = - 0 - - -
(a) |20 x 10% to 4o x 106 .08 R I N
(o) 110 x 105 to 40 X 106 Nol< NN IR 0 - - .

TESULTS AND DISCUSSION

Waviness Chayvacteristics

Weviness measursments for the NACA 65(215)%11h practical -

construction airfoil section ave presented in figures 7 end & for
different model surface conditions. The locations of various

surface lrregularities are indicated in figure 7(a) to aid in
determining the cause of wndue wevinezs. The seams located at 0.199¢
end the spar at 0.37c eppeared to be the only causes of surface

waves on this model. The peak in the variation of waviness index
elong the surface at a distance & from the leading edge of anproxi-
mately 0.51lc is nos a wave, but is caused by the change in curvature
found at the noint where the airfoil thickness stayts decreaging in
the direction of flow. The waviness indicated at 0.199¢c on the upper
surface in figure 7(b) and on the lower surface in figures T(e) and
T(f) is representative of the parts of the airfoil where Waves
existed at this station. The spanwise extent of these waves was
indicated in figure 1. These waves caused a rather large fluctuation
in the chordwlse variation of the wavinese index and apneared to bhe
larger on the lower surface than on the upper surface. The production
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finish appeared to produce little change in the waviness cheracter-
istics of the wing. A large amount of waviness exlsted at the

gpar at 0.27c on both suwrfaces. It 18 not likely that this waviness
would have a serious effect upon transition because transition only
occurs at or behind the minimum pressure point, 0.08¢c behind the
waves, &t the lower Reynolds mmbers where the flow is least sensitive
to dlsturbances. Calculations have indicated that at a Reynolds

numberr of approximately 30 X 106 the natural transition point begins
to move forward of the minlmum pressure point.

The wave at 0.199c, however, which was greater in magnitude
end shorter in length than the waviness at the spar, was considered
more likely to affect transition. For that reason an attempt was
mede to remove the wave at that point by 1illing with putty and
sending. The waviness measurements after the felring process are
shown in figure 8. Practically no weviness existed after the
felring process because a fair curve may be drawn through the
measured values that does not deviate firom the experimental curve
by & velue of the waviness .index of mnre than 0.00001 or 0.00002.

Inrgg Characteristics

Variation of section drag coefficient with Reynolds number.-
The variation of section drag coefficient with Reynolds number is
presented in flgure 9 at a sectlon 1ift coefficient of approximately
0.1 for several surface conditlions and flap configuretions. In
the "as-received" condition a minimum drag coelfficient of 0-CO4L

was obtalned et a Reynolds number of 12 X 106, at which Reynolds
mmwber the drag coefficlent began to increase with increasing Reynolds
number and ettained a value of 0.0055 at a Reynolds numbeir of

48 x 105, The production finish decreased the minimum dreg coefficient
to 0.0039 end increased to 20 X 106 the Reynolds number at which the

drag coefficlent began rising. At a Reynolds number of 62 X 106 the
drag coefficient was 0.005% and remained essentially constant at

Reynolds mumbers between 62 106 and 80 x 106. It has been shown
thet no noticesble decrease in the surface waviness was obtained

with the production finish. The muwrfaces were actually lesa smooth
with the production finish than with the original bare-metal surfaces;
but the seoms at the spar ceps were filled 1h the procees of painting
the wing. Filling the seams would not be expected to bring about

the reductlon in drag shown in figure 9 between the as-received
condlition end the productlion finish but would more likely be expected
to eliminate a sharp rise Iin the variation of drag coefficlent with
Reynolds number. The explanation of the reduction in drag caused by
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the production finlehing procedure is not evident at present.

The wax on the model was removed end the dreg coefficients
were measured at several Reynolds numbers betweeon 16 X 100 and

36 X 106. The removal of the wax was found to bring sbout no
measurable change I1n drag coefficient over the Reynolds number
range investigated.

The effect of fairins the wave located at 0.199¢ on the variation
of drag coefficient with Reyuolds number ls also shown in figure 9.
A winimvm drag coefficient of 0.0038 was obtained fcr this condition,
and the drag coefficient began incressing at e Reynolds number of

20 X lO6 attaining a value of 0.0049 at a Reynolds number of 40 X 106.

Between Reymolds numbers of 20 X 106 emd ko x 10% (the highest Reynclds
number obtained for this condition) the eliminabtion of the wave
produced a reduction in drag coefflicient of approxirately 0.0002

or 0.0C03 below the values for the production finisli. Extensive
glazing and sanding to produce & very smooth surface bronght about
little further chense in drag, although a tendency toward slightly
lower drag coefficients than those for the forward condition was
observed at Reynolds numbers between 32 X 100 and Lo X 10©.

Drag coefficients were calculated for this airfoil at seveial

Reynolds numbers beiwesn 30 X 106 and 80 X 106 3 the results of these
calculations are presented in figurs 9. These celculations were
made by essuming that trensition ocrurred at a constant value of

Ry = £000; the use of this valuse of Rg Las been previously found

to provide r_a.'thei' good agresment between calculated and experimental
drag coefficlents. The position of trensition at eny Reynolds number
was then estimated by solving grephlcally for x in the following
expression obtalned from reference 2:

—— 03) | e — )
R U/x  J,. \V .

Aftor the location of the transition point wes estimated, the drag

coefficlent was calculated by the method presented in reference 3.

Drag coefficients were not calculated for Reynolds numbers at which
transition would be estimapited to occur behind the minimum preseure

pOin'b-

Flgure 9 shows that the varlation of drag coefficient with Reynolds
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nwmber calculated on the basls that trengition cccurs at Ry = 8000

agrees rather well wlth the experlmental results for the glazed
and sanded conditions, at lsast at Reynolds numbers between

30 x 106 and 40 x 106. In addition, the caloulated variation appears
to represent a reasonable exbtrapolation of the results cbtained
Tor the faired and for the glazed and sanded conditions, and, at

Reynolds numbers between spproximately 64 X 10% end 80 X 106, the
calculated values are practically the same as experimentsl values
obtained for the model with the production finish.

The varlation of drag coefficient with Reynolds number is
algo presented in figure 9 calculated on the assumption that
transition occurred at a constant value of Ry of 8&00. The differ-
ences in the variation of drag coefficient with Reynolds number
for the two sets of calculatlens shewn in flgure 9 demonstrate the
effect of cholce of RB upon the correlatlon obbtained with sxperi-

mental resuits. An increase in RS increases the Reynolds number

at which transitlon occurs at the minimum pressure point but appears
to have little effect on the position of transition, and consequently
on the drag coefflcient, once transition has moved well forward
toward the leading edge of the airfoll. At Reynolds nurbers between

6L x 106 and 80 x 108 the position of transition as estimated by
uge of the two values of Ry differed not more than 0.0l chord.

Data are algo presented in Pizure 9 for the model with the
production finish with the slotted flap deflected 4° with the gap
on the lower surface both eopen and sealed. At a lift coefficient
of 0.09, deflecting the flap caused & drag increment that varied from

0.0006 at e Reynolds number of 10 X 106 to 0.0009 at a Reynolds number

of 18 x 106. Sealing the gap appeared to have no effect on the drag
at least at & 1ift coefficlent of 0.09 and between Reynolds numbers

of 10 x 106 and 18 x 10°.

Spanwige drag varlatlons.- Spenwlge drag surveys at a section
1ift coefficient of 0.12 are presented in Fflgure 10 for the model
in the es-received condition at three Reynolds numbers. The span-
wise variations shown are not considered excessive and are representa-
tive of the model with other surface conditions.

Effect of Reynolds number on the variation of sectlion dreg
coefficient with section 1ift coefficient.~ The variations of section
drag coefficlent with section 1ift cosfficient are presented in
figure 11 for varlous Reynolds nurbers, surface conditions, and flap




10 NACA TN No. 1236

conflgurations. Flgure ll(a) for the model in the as-recelved
condition and figure 11(b) for the model with the production finish
demonstrate the ususl effects of Reynolds number. As the Reynolds
nunber incresses the range of 1lift coefficient for low drag decreases,
the minimum drag coefficlent decreases at flrst and then increases,

and the drag coefficlents outslide the low-drag range steadlly decreass.
The date presented in figures 11(c) and 11(d) for tho model with the
production finish end with the flap deflected 4° are for the gap-

open and gep-sealed conditlons, respectively. Increasing the

Reynolds number from 10 X 106 to 18 x 106 brought about a rather
gmall decrease In the low-drag range for the gap-open conditlon but
decreaged the low-drag range of 1lift coefficients from approximately
0.35 to 0.2 for the gap-sealed condltlon.

Effects of surface condition end flap confisuration on the
varlation of section drag coeffliclent with sectlon 1ift coefficlent.-
For purposes of comparison, the varlations of mection drag coefficlent
wilth secticn 11ft coefificlent are presented in figure 12 for an
approximately constant Reynolds number and for some of the surface
conditions and flap conflgurations tested. The data presented in

figure 12 show that at a Reynolds number of 16.0 X 106 the production
finish produced a decrease In section drag coefficilent of approxi-
mately 0.0003 at 1ift coefficlents between O and 0.6 and caused a -
slight increase in the low-drag renge. With the production finish,
deflecting the flap 4° increased the low-drag renge, increasged the
minimum drag coefficient from 0.0039 to 0.,0046, and shifted the
center of the low-drag renge of 1lift coefficients from approximately
0.08 to 0.18, Sealing the gap and increasing the Reynolds mumiber

from 16.0 X 106 to 17.9 X 106 decreased the low-drag range of 11ft
coefficlente from approximately 0.3 to 0.2, decreased the minimum
drag coefficlent from 0.004k6 to 0.00h4, and shifted the center of the
low-drag renge to spproximstely a 1i1ft coefficilent of 0.22.

CONCLUSTONS

Drag tests of the NWACA 65 -11k, & = 1.0 practical-construction

(215)
alrfoll section led to the following conclusions:

1. In the "as-received" condition, at & 1ift coefficlent of
approximately 0.1 the model had a minimum drag coefficient of 0.,00LL

et a Reynolds nwmber of 12 x 106, at which point the drag coefficient
began incrsasing with Reynolds gumber and attalned a value of 0.0055
at a Reynolds nunber of 48 x 100, :
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2. Finishing the model in accordance with a production
finishing procedure reduced the minimum dreg coefficlent to 0.0039

between Reynolds numbers of 12 X 106 and 20 X 106, at which point
the drag coefficient began increesing with Reynolds number and

attained a value of 0.0055 at & Reynolds number of 62 x 106] Between

Reynolds numbers of 62 X 106 end 80 x 10% the section drag coefficient
had an essentlally constant value of 0.0055.

3. Falring a rather sharp wave located at approximately 0.199
- airfoil chord on both surfaces reduced the minimum drag coefficient

£0 0.0038 between Reynolds numbers of 10 X 105 and 20 x 10°, at

vhich point the section drag coefficient began increasing with

Reynolds number and reached & value of 0.0049 at a Reynolds number

of 4O % 100, The moZel with the production finish without the wave

faired had & section drag coefficient of 0.0052 et a Reynolds number
of 40 x 10°.

Lk, Waxing the model surfaces had no effect on the section drag
characteristics of the alrfoll at least at Reynolds numbers between

16 x 10° and 36 x 106.

5« A calculated variatlion of drag coefficlent with Reynolds
number appeared to check rather closely with the experimental
variation for the model in the best test corndition. For the cal-
culaetion the transition point was assumed to occur at a constant
valus of Reynolds nwuber based on effective boundary-layer thickness
Ry of 8000 when this value was reached at or shead of the minimum
pressure polnt.

6. With the production finish, a 4O deflection of the slotted
flap increased the minimum section dreg coefficient from 0.0039 to
0.0046 at a Reynolds number of 16 x 1009, The center of. the low-
dreg range of section 1ift coefficlents was increased from 0.08 to
0.18 by deflecting the flap.

T. Sealing the 'gap on the lower surface, wvhich was caused by
deflecting the flap, had no effect on the section drag coefficient at a
11Tt coefficient of 0.1, but reduced the low-drag range of section
1if% coefficlents from 0.3 to 0.2. The section drag coefficlent at
& sectlon 11ft coefflclent of 0.22, however, was 0.00L4 for the gap-
sealed condition, or 0,0003 less than thet for the gap-open condition
8t the same section 1ift coefficient.

Langley Memorial Aeronautical Laboratory
Netional Advisory Committee for Aesronautics
Langley Field, Va., November 6, 1946,
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APPENDIX

The finishing specifications for the NACA 65 =11k, a = 1.0

21
practical~congtruction section were am follows: (215)

1. Thoroughly clean all exterior metal surfaces with AN-TT-T-256
thinner. -

2. TImmediately wlpe off with clean white dry cloth and thoroughly
clean the metal surfeces.

3. Apply a wmiform wet film of alrcraft-type ligwld rust remover
to the clean surfaces with & brush or clean vhite rag soaked In the
golution, Allow the surface~treating solution te remain in contact
for 3 to 5 minutes. Maintain s continuous wet film during this period
of time. Dilute one part to two partes of water by volume and use at
room temperaturs. Entirely remove the residue by wilping wlth & clean
white dry cloth. ' o

b, Apply by spray operation a semitransparent coat of zinc-
chromats primer conforming to specificetion AN-TT-P-656 used with
the following reduction: two and one-half parts of tolwol subgtitute

1
(spec. AN-T-8b) to ome part primer. Allow a drying time of = to
1 hour. 2

. 5. Usee glazing pubty In excessively deep depressions., Apply
with putty knife, or squeeze in one or more coats to allow for
shrinkage, until the putty 1s completely flush with the surface.
Smooth elther with a solvent saturated rag or sandpaper to eliminate

any roughness.

6. Apply two coats of quick-drying synthetic primer to ell
geams, rivets, Jointe, nicks, and scratches én the ailrplane. Allow
sufficlent drying time between coats before sanding with No. 280 or
No. 320 wet or dry sandpaper. Apply a third coat of gqulck-drying
synthetlc primer over the entire surface, adding one part of sea-
blue lacguer to obtain a colored wndercoat. Sand final coat with
No. 320 sandpaper. Dilute the quick-drying synthetic primer three
parte to one part thinner. '

T. Apply two cross costs of hlgh-gloss sea-blue lacquer
(80° to 90° gloss). Reduce two parts lacquer to three parts thinner.
(Three coats of lacquer wers applied. The thinner was diluted three
parts thinner to one part retarder.)

8. Sand final coat of lacquer with No. 6Q0 sandpaper.
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9. Allow to dry overnight.
10. Rub surfaces with automotive-iype lacquer rubbing compound.
11. Rub surfaces with finishing compound.

12, Polish surfaces with combination liguid wax snd rubbing
compound..
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Figure l.-~ Spanwise extent of surface waves located at 0.199c on both surfaces of
NACA 65(215)—11h, a = 1.0 practical-construction airfoll section.
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Figure 2.~ NACA 65(215)-114 practical-construction airfoil section.
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(c) End view.

Figure 2.~ Concluded,
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Pigure 5.,= Flap for NACA 65(3_5)-11!; prastical~conatructlion airfoll seotion in retracted and deflecatsd poslitlon.
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 Figure 4.~ Ames dial gage mounted on legs to serve as a waviness
indicator.
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(2) Upper surface.

Figure 5.- NACA 65(215) -114 practical-construction airfoil section
with production finish.
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(b) Lower surface.

Figure 5.- Concluded.
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(a2) Upper surface.

Figure 6.- NACA 65(215) ~114 practical-construction airfoil section
with model surfaces glazed and sanded to 0.5c,
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(b) Lower surface,

Figure 6.-

Concluded.
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Fig. 8a NACA TN No. 1238
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Pigure 8.- Waviness measurements of NACA 65(215)-11ll practlcal-
construction alrfoil sectlon with wave faired at 0,199c,



NACA TN No. 1236 Fig. 8b
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NACA TN No. 1236 Fig. 10
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Figure 10.- Spanwise drag variation of NACA 65(215)-11l practical-
constructlion alrfoll sectlon in as-received conditlon.,
ey = 0.12; test, TDT 952.



Fig. 11a NACA TN No, 1236
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Figure 1ll.- Variation of section drag coefficient with section
1ift coefficlent for NACA 65(215)-11h practical-construction
airfoll sectlon for various surface conditlons and flap
deflectlons.,



NACA TN No. 1236 _ Fig. 11b
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(b) Model with production finish; flap retracted;
test, TDT 958.

Figure 1l.- Continued.



Fig. 1lc NACA TN No. 1236
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Flgure 11.- Continued.



NACA TN No, 1236 Fig. 114

Cqd

Sectlion drég coefficient, .

.0l2
R
© 10.0 x 105
8 17.9
010
s
- L
.008 =
B
Q\é
.006 - \ﬁ ‘ /
*%\ | j
= B
. OOl[. =
.002
NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
4]
e Ll- bl 2 0 2 . ll- . 6 . 8

Section li.f.‘t‘ coefficlent, ¢

(d) Model with production finish; flap deflected L°;
gap sealed; test, TDT 958.

Figure 1l.- Concluded.



Fig, 12 NACA TN No, 1236
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Figure 1l2.- Effect of changes in surface condition and flap
deflection on the variation of sectlion drag coefficlent
with sectlon 1ift coefficient for NACA 65(515)-1
practical-construction airfoil sectlon at spproximately
constant Reynolds number.



